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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric electroacoustic transducer with 
a stable frequency characteristics by 
applying an adhesive properly to fix a thin 
diaphragm to a case and of a conductive 
adhesive for electric connection between the 
diaphragm and the case so as to prevent 
distortion from occurring in the diaphragm. 
SOLUTION: The piezoelectric 
electroacoustic transducer employs a 1st 
adhesive 13 that is applied to the shortest 
path tying a piezoelectric diaphragm 1 and 
interconnections 11a, 12a to fix the piezoelectric diaphragm to the case between 
the internal connections 11a, 12a of the outer circumferential part and the 
terminal of the rectangular piezoelectric diaphragm 1 in tortuous vibration in a 
broadwise direction by applying an alternate signal between electrodes, a 
conductive adhesive 14 that is applied between the electrodes and the internal 
connections of the terminal of the piezoelectric diaphragm via an upper face of 
the 1st adhesive 13 while bypassing the shortest path tying the piezoelectric 
diaphragm and the internal connections so as to electrically connect the 
electrodes and the internal connections of the terminal of the piezoelectric 
diaphragm, and a 2nd adhesive 15 that seals a gap between the outer 
circumferential part of the piezoelectric diaphragm and the inner circumferential 
part of the case. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The piezo-electric diaphragm of the square which carries out a 
crookedness oscillation in the direction of board thickness by impressing an 
alternation signal to inter-electrode, The insulating case of the square which has 
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the supporter which supports a piezo-electric diaphragm inside the side- 
attachment-wall section, The terminal electrode which the internal connection 
section exposed near [ supporter ] the above, and this internal connection section 
and the external connection through which it flows exposed to the outside 
surface of a case, It is applied to the shortest path which is between the 
periphery section of a piezo-electric diaphragm, and the internal connection 
section, and connects a piezo-electric diaphragm and the internal connection 
section, and a piezo-electric diaphragm between the 1st adhesives fixed to a 
case, and the internal connection section of the electrode of a piezo-electric 
diaphragm, and a terminal electrode The electroconductive glue which bypasses 
the shortest path which connects a piezo-electric diaphragm and the internal 
connection section, is applied through the top face of the 1st adhesives, and 
connects electrically the internal connection section of the electrode of a piezo- 
electric diaphragm, and a terminal electrode, It is the piezo-electric mold 
electroacoustic transducer characterized by having the 2nd adhesives which 
close the clearance between the periphery section of a piezo-electric diaphragm, 
and the inner circumference section of a case, and the 1st and 2nd adhesives of 
the above having the Young's modulus smaller than electroconductive glue in a 
hardening condition. 

[Claim 2] The 1st adhesives of the above are piezo-electric mold electroacoustic 
transducers according to claim 1 characterized by having the property in which 
the viscosity in the condition of not hardening is high and cannot permeate easily, 
compared with the 2nd adhesives. 

[Claim 3] The 1st adhesives of the above are piezo-electric mold electroacoustic 
transducers according to claim 1 or 2 characterized by being selectively applied 
near [ four ] the corner of a piezo-electric diaphragm. 

[Claim 4] The above-mentioned electroconductive glue is a piezo-electric mold 
electroacoustic transducer according to claim 3 characterized by being applied to 
at least two of the places near [ four ] the corner of a piezo-electric diaphragm. 
[Claim 5] The process which prepares the piezo-electric diaphragm of the square 



which carries out a crookedness oscillation in the direction of board thickness by 
impressing an alternation signal to inter-electrode, The process for which the 
insulating case of the square which has the supporter which supports a piezo- 
electric diaphragm inside the side-attachment-wall section, and has the terminal 
electrode which the internal connection section exposed near [ supporter ] the 
above, and this internal connection section and the external connection through 
which it flows exposed outside is prepared, The process which the shortest path 
which is between the periphery section of a piezo-electric diaphragm and the 
internal connection section, and connects a piezo-electric diaphragm and the 
internal connection section is made to apply and harden the 1st adhesives, and 
fixes a piezo-electric diaphragm to a case, The top face of the 1st adhesives is 
minded between the internal connection sections of the electrode of a piezo- 
electric diaphragm, and a terminal electrode. And the process which bypasses 
the shortest path which connects a piezo-electric diaphragm and the internal 
connection section, is made to apply and harden electroconductive glue, and 
connects electrically the internal connection section of the electrode of a piezo- 
electric diaphragm, and a terminal electrode, It is the manufacture approach of 
the piezo-electric mold electroacoustic transducer characterized by making the 
clearance between the periphery section of a piezo-electric diaphragm, and the 
inner circumference section of a case apply and harden the 2nd adhesives, 
having the process which closes between both, and the 1st and 2nd adhesives of 
the above having the Young's modulus smaller than electroconductive glue in a 
hardening condition. 

[Claim 6] The 1st adhesives of the above are the manufacture approaches of the 
piezo-electric mold electroacoustic transducer according to claim 5 characterized 
by having the property in which the viscosity in the condition of not hardening is 
high and cannot permeate easily, compared with the 2nd adhesives. 
[Claim 7] The 1st adhesives of the above are the manufacture approaches of the 
piezo-electric mold electroacoustic transducer according to claim 5 or 6 
characterized by being selectively applied near [ four ] the corner of a piezo- 



electric diaphragm. 

[Claim 8] The above-mentioned electroconductive glue is a piezo-electric mold 
electroacoustic transducer according to claim 7 characterized by being applied to 
at least two of the places near [ four ] the corner of a piezo-electric diaphragm. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a piezo-electric mold 
electroacoustic transducer and its manufacture approaches, such as a piezo- 
electric buzzer and a piezo-electric earphone. 
[0002] 

[Description of the Prior Art] Conventionally, in electronic equipment, home 
electronics, a portable telephone, etc., the piezo-electric mold electroacoustic 
transducer is widely used as the piezo-electric buzzer which generates an alarm 
tone and a sound of operation, or a piezo-electric earphone. Its thing of the 
structure which closed opening of a case with covering is common while this kind 
of piezo-electric mold electroacoustic transducer sticks a circular piezoelectric 



device on one side of a circular metal plate, constitutes a uni-morph mold 
diaphragm, and silicone rubber is used for it and it supports the periphery section 
of a metal plate in a circular case. However, when the circular diaphragm was 
used, there was a trouble that productive efficiency was bad and it was difficult 
for sound conversion efficiency to constitute low and small. 
[0003] Then, the piezo-electric mold electroacoustic transducer which enabled 
improvement in productive efficiency, the improvement in sound conversion 
efficiency, and a miniaturization is proposed by using a square diaphragm 
(JP, 2000-31 0990,A). This piezo-electric mold electroacoustic transducer has a 
square piezo-electric diaphragm, and the bottom wall section and the four side- 
attachment-wall sections. The insulating case where had the supporter which 
supports a diaphragm inside the two side-attachment-wall sections which counter, 
and the 1st and the 2nd current carrying part for external connection were 
prepared in the supporter, While two sides and supporter with which it has the 
cover plate which has a sound emission hole, a diaphragm is contained in a case, 
and a diaphragm counters are fixed with adhesives or an elastic sealing agent 
The clearance between remaining two sides and cases of a diaphragm is closed 
with an elastic sealing agent, a diaphragm and the 1st and 2nd current carrying 
part are electrically connected by electroconductive glue, and it has structure 
which the cover plate pasted up on the side-attachment-wall section opening 
edge of a case. 
[0004] 

[Problem(s) to be Solved by the Invention] the diaphragm used for a piezo- 
electric mold electroacoustic transducer in recent years - dramatically - thin - 
becoming -- about dozens-100 micrometers - thin -- the **** diaphragm is used, 
such - thin - when a **** diaphragm is used, the effect which the supporting 
structure has on frequency characteristics becomes large. For example, when 
direct continuation of between a diaphragm and external electrodes is carried out 
with the electroconductive glue of heat-curing molds, such as an urethane 
system, distortion occurs in a diaphragm by the hardening contraction stress of 



electroconductive glue, and frequency characteristics vary. Moreover, when 
surrounding temperature changes, when a property changes with the coefficient- 
of-thermal-expansion differences of a case and a diaphragm or external force 
joins a case, the direct force is transmitted also to a diaphragm, and a property 
may change. 

[0005] When electroconductive glue is applied to the shortest path which 
connects between the supporters of the two sides and the case where a 
diaphragm counters, i.e., the internal connection section through which it flows in 
an external electrode, even if it applies electroconductive glue on it after fixing a 
diaphragm and a case by elastic support material as mentioned above, the stress 
generated by hardening contraction of electroconductive glue may act on a 
diaphragm, and problems, like frequency characteristics vary may occur. 
[0006] Then, the object of this invention is devising the spreading location of the 
electroconductive glue which performs the adhesives and electrical installation 
which fix a diaphragm to a case, prevents distortion of a diaphragm and is to 
offer the piezo-electric mold electroacoustic transducer whose frequency 
characteristics were stable, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
invention concerning claim 1 The piezo-electric diaphragm of the square which 
carries out a crookedness oscillation in the direction of board thickness by 
impressing an alternation signal to inter-electrode, The insulating case of the 
square which has the supporter which supports a piezo-electric diaphragm inside 
the side-attachment-wall section, The terminal electrode which the internal 
connection section exposed near [ supporter ] the above, and this internal 
connection section and the external connection through which it flows exposed to 
the outside surface of a case, It is applied to the shortest path which is between 
the periphery section of a piezo-electric diaphragm, and the internal connection 
section, and connects a piezo-electric diaphragm and the internal connection 
section, and a piezo-electric diaphragm between the 1st adhesives fixed to a 



case, and the internal connection section of the electrode of a piezo-electric 
diaphragm, and a terminal electrode The electroconductive glue which bypasses 
the shortest path which connects a piezo-electric diaphragm and the internal 
connection section, is applied through the top face of the 1st adhesives, and 
connects electrically the internal connection section of the electrode of a piezo- 
electric diaphragm, and a terminal electrode, Having the 2nd adhesives which 
close the clearance between the periphery section of a piezo-electric diaphragm, 
and the inner circumference section of a case, the 1st and 2nd adhesives of the 
above offer the piezo-electric mold electroacoustic transducer characterized by 
the Young's modulus in a hardening condition being smaller than 
electroconductive glue. 

[0008] The process which prepares the piezo-electric diaphragm of the square 
which carries out a crookedness oscillation in the direction of board thickness 
when invention concerning claim 5 impresses an alternation signal to inter- 
electrode, The process for which the insulating case of the square which has the 
supporter which supports a piezo-electric diaphragm inside the side-attachment- 
wall section, and has the terminal electrode which the internal connection section 
exposed near [ supporter ] the above, and this internal connection section and 
the external connection through which it flows exposed outside is prepared, The 
process which the shortest path which is between the periphery section of a 
piezo-electric diaphragm and the internal connection section, and connects a 
piezo-electric diaphragm and the internal connection section is made to apply 
and harden the 1st adhesives, and fixes a piezo-electric diaphragm to a case, 
The top face of the 1st adhesives is minded between the internal connection 
sections of the electrode of a piezo-electric diaphragm, and a terminal electrode. 
And the process which bypasses the shortest path which connects a piezo- 
electric diaphragm and the internal connection section, is made to apply and 
harden electroconductive glue, and connects electrically the internal connection 
section of the electrode of a piezo-electric diaphragm, and a terminal electrode, 
The clearance between the periphery section of a piezo-electric diaphragm and 



the inner circumference section of a case is made to apply and harden the 2nd 
adhesives, it has the process which closes between both, and the 1st and 2nd 
adhesives of the above offer the manufacture approach of the piezo-electric mold 
electroacoustic transducer characterized by the Young's modulus in a hardening 
condition being smaller than electroconductive glue. 

[0009] In this invention, after fixing between the periphery section of a diaphragm, 
and the internal connection sections of a terminal electrode with the 1st 
adhesives, between the internal connection sections of the electrode of a piezo- 
electric diaphragm and a terminal electrode is electrically connected with 
electroconductive glue. At this time, the 1st adhesives are applied and hardened 
by the shortest path which is between the periphery section of a piezo-electric 
diaphragm, and the internal connection section, and connects a piezo-electric 
diaphragm and the internal connection section, and through the top face of the 
1st adhesives, electroconductive glue bypasses the shortest path which connects 
a piezo-electric diaphragm and the internal connection section, and is applied 
and hardened. Since the 1st adhesives are smaller than electroconductive glue, 
it is eased by the 1st adhesives and the Young's modulus in a hardening 
condition does not carry out the direct action of the stress generated by 
hardening contraction of electroconductive glue to a piezo-electric diaphragm. 
Therefore, distortion of a piezo-electric diaphragm does not occur and frequency 
characteristics do not vary. Moreover, since the 1st adhesives mitigate stress 
also when external force joins the time of surrounding temperature changing, and 
a case, stress hardly affects a piezo-electric diaphragm, but it can prevent that 
frequency characteristics change. 

[0010] After facing manufacturing the piezo-electric mold electroacoustic 
transducer of this invention and containing a piezo-electric diaphragm in a case, 
the 1st adhesives may be applied, and before containing a piezo-electric 
diaphragm in a case, the 1st adhesives may be applied the periphery section of a 
piezo-electric diaphragm, or near the supporter of a case. In the case of the 
former, the 1st adhesives are applied using a dispenser, but adhesion 



immobilization of the case of the latter may be carried out by applying the 1st 
adhesives to the edge of a piezo-electric diaphragm not only using the approach 
of using a dispenser but using a trowel etc., and containing this piezo-electric 
diaphragm in a case. 

[0011] Like claim 2, compared with the 2nd adhesives, the 1st adhesives have 
the high viscosity in the condition of not hardening, and what has the property 
which cannot permeate easily is desirable. That is, when the viscosity in the 
condition of not hardening has the 1st low adhesives, the 1st adhesives close the 
internal connection section of the electrode of a piezo-electric diaphragm, or a 
terminal electrode in being easy to permeate, and applying electroconductive 
glue, it may become difficult to make it flow with the internal connection section of 
the electrode of a piezo-electric diaphragm or a terminal electrode. Moreover, the 
1st adhesives may not remain in the shortest path part which connects the 
periphery section and the internal connection section of a piezo-electric 
diaphragm. Then, by using the 1st adhesives of the property which cannot 
permeate easily, such a problem is solved, the shortest path can be certainly 
bypassed with electroconductive glue, and a piezo-electric diaphragm and a 
terminal electrode can be connected. 

[0012] Like claim 3, it is good to apply the 1st adhesives selectively near [ four ] 
the corner of a piezo-electric diaphragm. As the 1st adhesives, when the 
adhesives of a heat hardening mold are used, as for the center section of four 
sides of a case, deformation becomes large, and, also in the stress to a piezo- 
electric diaphragm, stress acts on the center section of four sides greatly. On the 
other hand, if the 1 st adhesives are selectively applied near [ four ] the corner of 
a piezo-electric diaphragm, since deformation of a case is small, there will be 
little effect on a piezo-electric diaphragm at the time of hardening of the 1st 
adhesives, and it will end at it. 

[0013] Electroconductive glue may be applied to at least two of the places near 
[ four ] the corner of a piezo-electric diaphragm like claim 4. Although generating 
of a piezo-electric diaphragm of distortion can be controlled if the 1st adhesives 



are selectively applied near [ four ] the corner of a piezo-electric diaphragm like 
claim 3, effect of distortion by the stress generated by hardening contraction of 
electroconductive glue can be further lessened still like claim 4 by applying 
electroconductive glue to at least two in the 1st adhesives. 
[0014] With the manner of support, a diaphragm may carry out a crookedness 
oscillation in the case where a crookedness oscillation is carried out in die-length 
bending mode, and area crookedness mode. The former is the mode which 
carries out a crookedness oscillation in the direction of board thickness by using 
the die-length direction both ends as the supporting point, two diagonal line 
locations which the latter uses four sides or four points as the supporting point, 
and make the principal plane of a diaphragm - max - it becomes a variation rate 
-- as -- that is, the intersection of the diagonal line - max -- a variation rate -- it is 
the mode in which the whole area of a diaphragm carries out a crookedness 
oscillation in the thickness direction so that it may become an amount. 
[0015] In this invention, the conductive paste of an urethane system is desirable 
as electroconductive glue. What has the Young's modulus lower than an 
electroconductive glue agent in a hardening condition as the 1st adhesives is 
used, for example, urethane system adhesives can be used. As the 2nd 
adhesives, Young's modulus is still lower than the 1st adhesives, and the low 
thing of hardening contraction stress is also good, for example, silicone system 
adhesives can be used. In addition, although it is also possible to use the 
adhesives of a room-temperature-setting mold as the 1st and 2nd adhesives, 
since hardening is started in the middle of spreading in case it applies by a 
dispenser etc., it is easy to generate plugging in a dispenser, and workability is 
bad. On the other hand, if it is the adhesives of a heat-curing mold, since 
viscosity is fixed in ordinary temperature, viscosity does not change in the middle 
of spreading, and plugging does not occur in a dispenser, but there is an 
advantage that workability is good. 
[0016] 

[Embodiment of the Invention] Drawing 1 - drawing 5 show the piezo-electric 



mold electroacoustic transducer of the surface mount mold which is the 1st 
operation gestalt of this invention. This electroacoustic transducer fits the 
application used with single frequency like a sounder or a ringer, and consists of 
the diaphragms 1, the cases 10, and cover plates 20 of a profile and a uni-morph 
mold. 

[0017] As shown in drawing 5 , a diaphragm 1 has electrode 2a of a thin film or a 
thick film, and 2b at the table rear face, and the piezo-electric plate 2, the piezo- 
electric plate 2, and width method of four square shapes by which polarization 
was carried out in the thickness direction are the same, and are formed in a 
square with a little long linear dimension, and it consists of metal plates 3 by 
which pair face bonding was carried out to rear-face electrode 2b of the piezo- 
electric plate 2 through electroconductive glue etc. In addition, rear-face 
electrode 2b may be omitted and rear-face electrode 2b may be omitted by 
joining a metal plate 3 to the rear face of the piezo-electric plate 2 directly 
through electroconductive glue etc. In this example, the location where the piezo- 
electric plate 2 inclined toward the one-side side of the die-length direction to the 
metal plate 3 is pasted, and it has outcrop 3a which the metal plate 3 exposed in 
the other side side of the die-length direction of a metal plate 3. 
[0018] As a piezo-electric plate 2, electrostrictive ceramics, such as PZT, is used, 
for example. Moreover, a metal plate 3 has a desirable ingredient with the as 
near Young's modulus of phosphor bronze, 42nickel, etc. with the desirable for 
example, ingredient which combines right conductivity and spring elasticity as the 
piezo-electric plate 2. Here, ceramics (PZT etc.) and a coefficient of thermal 
expansion used the metal plate made from 42nickel near and whose vertical x 
horizontal x thickness are 10mmx10mmx0.05mm as a metal plate 3. Moreover, 
the PZT plate whose vertical x horizontal x thickness is 8mmx10mmx0.05mm as 
a piezo-electric plate 2 was used. 

[0019] The case 10 is formed in the core box of four square shapes which have 
bottom wall section 10a and the four side-attachment-wall sections 10b-10e with 
insulating ingredients, such as ceramics or resin. When it constitutes a case 10 



from resin, heat-resistant resin, such as LCP (liquid crystal polymer), SPS 
(syndiotactic polystyrene), PPS (polyphenylene sulfide), and epoxy, is desirable. 
1 0f of annular level difference sections was prepared in the inner circumference 
of the four side-attachment-wall sections 10b-10e, and the internal connection 
sections 1 1 a and 1 2a of the terminals 1 1 and 1 2 of the couple which is a terminal 
electrode are exposed on 1 0f of level difference sections of the inside which are 
the two side-attachment-wall sections 10b and 10d which counter. Insert molding 
of the terminals 1 1 and 12 is carried out to a case 10, and the external 
connections 11b and 12b which projected in the exterior of a case 10 are bent to 
the base side of a case 10 along the outside surface which are the side- 
attachment-wall sections 10b and 10d. this example -- the internal connection 
sections 11a and 12a of terminals 1 1 and 12 -- two forks ~ a ** ~ separating -- 
**** - these two forks - it is located near the both ends whose internal 
connection sections 11a and 12a of a ** are 1 0f of level difference sections, and, 
moreover, the internal connection sections 11a and 12a are making the shape of 
an inverse triangle [ breadth at last ]. 

[0020] Inside 1 0f of level difference sections, as shown in drawing 3 , 10g of 
annular supporters for supporting the periphery of a diaphragm 1 is formed lower 
one step than 1 0f of level difference sections. Therefore, if a diaphragm 1 is laid 
on 10g of supporters, the top panel of a diaphragm 1 and the top face of the 
internal connection sections 11a and 12a of terminals 11 and 12 will become the 
same height mostly. In addition, 1st sound emission hole 10k is formed in bottom 
wall section 10a, and 101. of notches used as the 2nd sound emission hole is 
formed in the rising wood of side-attachment-wall 10e (refer to drawing 1 and 
drawing 4 ). 

[0021] The above-mentioned diaphragm 1 is contained in a case 10 so that a 
metal plate 3 may turn to bottom wall section 10a of a case 10, and four sides 
are laid on 10g of supporters of a case 10. And adhesion immobilization of near 
[ four ] the corner of a diaphragm 1 is carried out by the elastic support material 
(the 1st adhesives) 13. That is, adhesion immobilization of the shortest path 



which connects outcrop 3a and internal connection section 11a between internal 
connection section 1 1a of a terminal 1 1 near the both ends of outcrop 3a of a 
metal plate 3 that is, is carried out by the elastic support material 13, and 
adhesion immobilization of between internal connection section 12a of a terminal 
12 this and near the both ends of the side which counters is carried out by the 
elastic support material 13. In this example, the elastic support material 13 
applied to the corner of one vertical angle of a diaphragm 1 is not restricted to 
this, although the elastic support material 13 which is an oblong ellipse form or 
an ellipse and is applied to the corner of the vertical angle of another side along 
the side side of a diaphragm 1 is a circular letter of a drop by drop titration. As 
elastic support material 13, the urethane system adhesives of 3.7x106 Pa are 
used, for example for the Young's modulus after hardening. Moreover, since it 
has the property which cannot permeate easily more highly (for example, 50 - 
120 dPa-s) than the elastic sealing agent 15 which the viscosity in the condition 
of this elastic support material 13 of not hardening mentions later, when the 
elastic support material 13 is applied, the elastic support material 13 rises to 
Yamagata. Heat hardening is carried out after applying the elastic support 
material 13. In addition, as the fixed approach of a diaphragm 1, after containing 
a diaphragm 1 in a case 10, the elastic support material 13 may be applied by a 
dispenser etc., but where the elastic support material 13 is beforehand applied to 
a diaphragm 1, a diaphragm 1 may be held in a case 10. 
[0022] The diaphragm 1 fixed to the case 10 by the elastic support material 13 
and the internal connection sections 11a and 12a of terminals 11 and 12 are 
electrically connected with electroconductive glue 14. That is, it applies to an 
ellipse form so that the elastic support material 13 top to which electroconductive 
glue 14 was applied by the ellipse form or the ellipse at the corner of one vertical 
angle of a diaphragm 1 may be crossed. Since the elastic support material 13 is 
rising to Yamagata, electroconductive glue 14 bypasses the shortest path which 
connects a diaphragm 1 and the internal connection sections 11a and 12a, and is 
applied. Under the present circumstances, it is necessary to warn against 



adhering to the part to which electroconductive glue 14 is a clearance between a 
diaphragm 1 and the internal connection sections 11a and 12a, and the elastic 
support material 13 is not applied. As electroconductive glue 14, the urethane 
system conductive paste of 0.3x109 Pa is used, for example for the Young's 
modulus after hardening. After applying electroconductive glue 14, heat 
hardening of this is carried out. 

[0023] Between the perimeter perimeter of a diaphragm 1, and the inner 
circumference section of a case 10, it is closed with the elastic sealing agent (the 
2nd adhesives) 15, and the air leak between the side front of a diaphragm 1 and 
a background is prevented. Heat hardening is carried out after applying the 
elastic sealing agent 15 annularly. In this example, the Young's modulus for 
example, after hardening is using the silicone system adhesives of 3.0x105 Pa 
as an elastic sealing agent 15. 

[0024] After fixing a diaphragm 1 to a case 10 as mentioned above, a cover plate 
20 pastes top-face opening of a case 10 with adhesives 21. A cover plate 20 is 
formed with the same ingredient as a case 10. By pasting up a cover plate 20, 
sound space is formed between a cover plate 20 and a diaphragm 1. The piezo- 
electric mold electroacoustic transducer of a surface mount mold is completed as 
mentioned above. 

[0025] If a predetermined alternation signal (an AC signal or square wave signal) 
is impressed between the terminal 11 prepared in the above-mentioned case 10, 
and 12, since four sides of a diaphragm 1 are being fixed to 10g of supporters of 
a case 10, a diaphragm 1 can vibrate in area crookedness mode, and can 
generate a predetermined sound. The generated sound is emitted to the exterior 
from the sound emission hole formed between a cover plate 20 and 101. of 
notches of a case 10. 

[0026] Although the metal plate 3 of a diaphragm 1 was turned to the bottom wall 
section 10a side of a case 10 and it fixed in the above-mentioned explanation, 
the piezo-electric plate 2 may be turned to the bottom wall section 10a side of a 
case 10, and you may fix. Since surface electrode 2a of the piezo-electric plate 2 



and outcrop 3a of a metal plate 3 are exposed to an upside when a metal plate 3 
is turned to the bottom wall section 10a side and it fixes, connection between 
outcrop 3a and a terminal 1 1 and connection between surface electrode 2a and a 
terminal 12 can be easily made using electroconductive glue 14. In addition, 
since it has the role which prevents that the elastic support material 13 enters the 
clearance between a diaphragm 1 and a case 10 as mentioned above, and 
electroconductive glue 14 adheres to a metal plate 3 although it becomes a faulty 
connection when connecting surface electrode 2a and a terminal 12, and 
electroconductive glue 14 adheres to a metal plate 3, a faulty connection can be 
prevented certainly. 

[0027] Drawing 6 - drawing 1 1 show the piezo-electric mold electroacoustic 
transducer which is the 2nd operation gestalt of this invention. The 
electroacoustic transducer of this operation gestalt is used for the application 
corresponding to the frequency of a large range like a piezo-electric earphone. 
This electroacoustic transducer consists of a profile, and the diaphragm 30, the 
case 10 and cover plate 20 of a laminated structure. Except for a case 10 and a 
diaphragm 30, other configurations are almost the same as that of the 1st 
operation gestalt shown in drawing 1 - drawing 5 , give the same sign to the 
same part, and omit duplication explanation. 

[0028] The point that this case 10 differs from the case 10 in the 1st operation 
gestalt The point currently formed only in the inside which are two side 
attachment walls 10b and 10d with which 10g of supporters counters as shown in 
drawing 8 , As shown in drawing 9 , it is the inside of other two side-attachment- 
wall sections 10c and 10e, and they are the point that 10h of slots for elastic 
sealing agent flow stops is formed in the location lower than 10g of supporters, 
and the point that the sound emission hole 23 is formed in the cover plate 20. 
[0029] As shown in drawing 10 and drawing 11 , as for a diaphragm 30, the 
laminating of the two-layer electrostrictive ceramics layers 31 and 32 is carried 
out, the principal plane electrodes 33 and 34 are formed in the front flesh-side 
principal plane of a diaphragm 30, and the internal electrode 35 is formed among 



the ceramic layers 31 and 32. As a thick wire arrow head shows to drawing 1 1 , 
in the thickness direction, polarization of the two ceramic layers 31 and 32 is 
carried out in the same direction. The principal plane electrode 33 on a side front 
and the principal plane electrode 34 on a background are formed a little shorter 
than the side length of a diaphragm 30, and the end is connected to the end-face 
electrode 36 formed in one end face of a diaphragm 30. Therefore, the principal 
plane electrodes 33 and 34 of a front flesh side are connected mutually. The 
internal electrode 35 was mostly formed in the symmetry configuration with the 
principal plane electrodes 33 and 34, it is separated from the end of an internal 
electrode 35 of the internal electrode with the above-mentioned end-face 
electrode 36, and the other end is connected to the end-face electrode 37 formed 
in the other end side of a diaphragm 30. In addition, the end-face electrode 37 
and the flowing auxiliary electrode 38 are formed in the table rear face of the 
other end of a diaphragm 30. 

[0030] The wrap resin layer 39 is formed in the table rear face of a diaphragm 30 
in the principal plane electrodes 33 and 34. Since the diaphragm 30 consists of 
only ceramic ingredients, this resin layer 39 is formed in order to raise shatter 
strength. And notch 39a which the principal plane electrodes 33 and 34 expose 
near the corner of the vertical angle of a diaphragm 30, and notch 39b which an 
auxiliary electrode 38 exposes are formed in the resin layer 39 of a front flesh 
side. In addition, although Notches 39a and 39b may be formed only in front 
flesh-side one side, in order to abolish the directivity of a front flesh side, in this 
example, it has prepared in the table rear face. Moreover, it is not necessary to 
use an auxiliary electrode 38 as the band electrode of constant width, and only 
the part corresponding to notch 39b may be established. Here, the 
10mmx10mmx20micrometer PZT system ceramics was used as ceramic layers 
31 and 32, and the polyamidoimide system resin whose thickness is 5-10 
micrometers as a resin layer 39 was used. 

[0031] The above-mentioned diaphragm 30 is contained by the case 10, and is 
fixed to 10g of supporters of a case 10 by the elastic support material 13 by four 



places. The elastic support material 13 is applied to an oblong ellipse form 
between the principal plane electrodes 33 and internal connection section 1 1a of 
a terminal 1 1 which are exposed to notch 39a in a diagonal location, and 
between the auxiliary electrodes 38 and internal connection section 12a of a 
terminal 12 which are exposed to notch 39b. Moreover, the elastic support 
material 13 is applied to an oblong ellipse form also about the two remaining 
places. Heat hardening of the elastic support material 13 is carried out after 
spreading. In addition, as the fixed approach of a diaphragm 30, after containing 
a diaphragm 30 in a case 10, the elastic support material 13 may be applied by a 
dispenser etc., but where the elastic support material 13 is beforehand applied to 
a diaphragm 30, a diaphragm 30 may be held in a case 10. 
[0032] After stiffening the elastic support material 13, it applies to an ellipse form 
so that the elastic support material 13 top to which electroconductive glue 14 was 
applied by the ellipse form may be crossed, and the principal plane electrode 33, 
internal connection section 1 1a of a terminal 1 1 and an auxiliary electrode 38, 
and internal connection section 12a of a terminal 12 are connected, respectively. 
That is, electroconductive glue 14 bypasses the shortest path which connects a 
diaphragm 30 and the internal connection sections 11a and 12a, and is applied. 
Heat hardening is carried out after applying electroconductive glue 14. 
[0033] After applying and stiffening electroconductive glue 14, the elastic sealing 
agent 15 is applied to the clearance between a diaphragm 30 and the inner 
circumference section of a case 10, and between both is closed. Since the elastic 
sealing agent 15 is caught at 10h of slots formed inside the two side-attachment- 
wall sections 10c and 10e at this time as shown in drawing 9 R> 9, to bottom wall 
section 10a, the elastic sealing agent 15 flows and does not fall. Therefore, 
between a diaphragm 30 and cases 10 is closed certainly. 
[0034] With the electroacoustic transducer of this operation gestalt, the 
crookedness oscillation of the diaphragm 30 can be carried out by impressing a 
predetermined alternation electrical potential difference between a terminal 1 1 
and 12. Since the electrostrictive ceramics layer the direction of polarization and 



whose direction of electric field are the same directions is shrunken in the 
direction of a flat surface and the electrostrictive ceramics layer the direction of 
polarization and whose direction of electric field are hard flow is extended in the 
direction of a flat surface, it is crooked in the thickness direction as a whole. In 
the case of this operation gestalt, a diaphragm 30 is the laminating structure of 
the ceramics which does not have a metal plate, and since two oscillating fields 
arranged in order in the thickness direction vibrate to hard flow mutually, 
compared with a uni-morph mold diaphragm, the big amount of displacement, i.e., 
big sound pressure, can be obtained. 

[0035] With the 2nd operation gestalt, although the supporter was formed in the 
two-side overall length of a case, supporter 10i may be prepared in four corners 
like the case 10 shown in drawing 12 . In this case, four corners of a diaphragm 
30 are fixed to supporter 1 0i by the elastic support material 13. Thus, by 
supporting only the corner of a diaphragm 30, resonance frequency can be 
lowered and the sound pressure of a low frequency region can be raised. In 
addition, in drawing 6 R> 6 and drawing 12 , 10f of level difference sections and 
1 0h (refer to drawing 9 ) of slots of slight width prepared inside the side- 
attachment-wall sections 10c and 10e were omitted. 

[0036] This invention is not limited to the above-mentioned operation gestalt, and 
can be changed in the range which does not deviate from the meaning of this 
invention. For example, although a diaphragm 30 carries out the laminating of the 
two-layer electrostrictive ceramics layer, what carried out the laminating of the 
three or more-layer electrostrictive ceramics layer may be used. Moreover, 
diaphragms 1 and 30 may be any of a square and a rectangle. Although the 1st 
operation gestalt explained the uni-morph mold diaphragm which stuck the piezo- 
electric plate on one side of a metal plate, the bimorph form diaphragm which 
stuck the piezo-electric plate on both sides of a metal plate may be used. 
Although it set up with the above-mentioned operation gestalt so that the 
diaphragm and the internal connection section which made the supporter of a 
case lower one step than the internal connection section of a terminal electrode, 



and were supported by the supporter of a case might become the same height 
mostly, the supporter and the internal connection section of a case may be made 
into the same height, and a diaphragm may be fixed on it. The terminal electrode 
in this invention may be an electrode of the thin film from the supporter top face 
of a case to [ does not restrict to an insertion terminal like the above-mentioned 
operation gestalt, and ] outside for example, or a thick film. The same ingredient 
may be used although the ingredient which is hard to permeate from the 2nd 
adhesives as the 1st adhesives (elastic support material) was used with the 
above-mentioned operation gestalt. The spreading location of the 1st adhesives 
may cover the overall length of two sides which what [ not only ] was selectively 
applied near [ four ] the corner of a diaphragm but a diaphragm counters, and 
may be applied continuously. Moreover, as long as the spreading location of 
electroconductive glue is for pulling out the electrode of not only two places of the 
vertical angle of a diaphragm but a diaphragm outside, what kind of location is 
sufficient as it. The case of this invention is not restricted to what consisted of a 
case of a concave cross-section configuration like an operation gestalt, and a 
cover plate adhered to the top face. 
[0037] 

[Effect of the Invention] After fixing the between the periphery section of a 
diaphragm, and near the supporter of a case with the 1st adhesives by the above 
explanation according to invention according to claim 1 so that clearly, In case 
between the internal connection sections of the electrode of a piezo-electric 
diaphragm and a terminal electrode is electrically connected with 
electroconductive glue, electroconductive glue bypasses the shortest path which 
connects a piezo-electric diaphragm and the internal connection section through 
the top face of the 1st adhesives, and since it applies and hardens It is eased by 
the 1st adhesives and the direct action of the hardening contraction stress of 
electroconductive glue is not carried out to a piezo-electric diaphragm, therefore - 
- thin - even if it is a **** piezo-electric diaphragm, distortion does not occur, and 
frequency characteristics do not vary Moreover, since the 1st adhesives mitigate 



stress also when external force joins the time of surrounding temperature 
changing, and a case, stress hardly affects a piezo-electric diaphragm, but it has 
the operation effectiveness that it can prevent that frequency characteristics 
change. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the 1st operation gestalt 
of the piezo-electric mold electroacoustic transducer concerning this invention. 
[Drawing 2] It is a top view in the condition of having excepted the cover plate 
and the 2nd adhesives of a piezo-electric mold electroacoustic transducer which 
are shown in drawing 1 . 

[Drawing 3] It is a stairway sectional view by the A-A line of drawing 2 . 

[Drawing 4] It is the B-B line sectional view of drawing 2 . 

[Drawing 5] It is the perspective view of the piezo-electric diaphragm used for the 

piezo-electric mold electroacoustic transducer of drawing 1 . 

[Drawing 6] It is the decomposition perspective view of the 2nd operation gestalt 

of the piezo-electric mold electroacoustic transducer concerning this invention. 



[Drawing 7] It is a top view in the condition of having excepted the cover plate 
and the 2nd adhesives of a piezo-electric mold electroacoustic transducer which 
are shown in drawing 6 . 

[Drawing 8] It is a stairway sectional view by the C-C line of drawing 7 . 
[Drawing 9] It is D-D line sectional view of drawing 7 . 

[Drawing 10] It is the perspective view of the piezo-electric diaphragm used for 

the piezo-electric mold electroacoustic transducer of drawing 6 . 

[Drawing 11] It is a stairway sectional view by the E-E line of drawing 10 . 

[Drawing 12] It is the perspective view of the modification of a case. 

[Description of Notations] 

1 30 Piezo-electric diaphragm 

10 Case 

10g Supporter 

1112 Terminal (terminal electrode) 
11a, 12a Internal connection section 
11b, 12b External connection 

13 Elastic Support Material (1st Adhesives) 

14 Electroconductive Glue 

15 Elastic Sealing Agent (2nd Adhesives) 
20 Cover Plate 
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co «t a t^tts^w 1 3 1 1 y~x i o t copi 
mz a o . wntts*m 1 4 3 t##-r s 

[0027] 1H6HM1 1 \±-*%^m 2 commmx 
mmmmWiMM3 o 1 1--* ioti«2ot 

xm^tiXUh. "r-xi 0kmmWL3 0k*m%, 

% ff)immm±m 1 -0 5 iz^titim 1 outfit 
[0028] z\co5--x 1 0 &m 1 comtmniz&tfi 

g#*t|6rt & 2-9^(111 1 0 b , 10 dCOrtfl^CO^ 
ISS^T^SjS, 09 t^rti 3 tffi0200iMl 

0 c , 1 0 e Ortllffc o TS^gP 1 0 g J; 0 ffiv Mi* 

1 0 h^ffM§tltl^ 
M^2 0 tK^?L 2 3 ^iffM § ^ I &X"3b h . 
[00 29 ] 1113 0!! 01 0, 01 lCSti^ 
2Jfc0Et-t:7$ -y^xii3 1 , 3 2£«JlL/ii 

or* o . #gt6K 3 o tnmMim ui±mtM 33,3 

4^'ffM$tL. -b^S v^Xil3 1 , 3 2 0^(4^ 
*£3 5j&*J1M$#IT^&. 2-?Ot7S 'y^Xil3 

1 , 3 2«\ 0 1 1 t±H^EPT"^t-J; 0 izWrfsmz 

n^xm-umzfim^tixv^ « m\m±mnM3 3 

k mm^iMVM 3 4 (i , S»K 3 0 Offl^ i. 0 
<?FM§tL. ^^-Sffi(iSt&S3 Oco-^SHtffM 

^i\tzwmvm3 6^zmm^tix^h, mm 
co^mvm 33,34 nmmzmmztix v ^ „ ^i^m 
e 3 5 (i±Hms 33, 3 4 1 5 amffim tffM § 

^m , mm3 5co-mi±m^mmm3 6 tit^Tfe 
o . mmmmm 0 ^ffiSHtffM$^SHms3 

iBta. Sffim«3 7 fc2»ffl-r^fflffijmffi3 sm? 

[00 30 ] SI&S3 OO^Kffl^tt. ±H€S3 3 , 

3 4 £s 5 mmm 3 9 . ; msm 3 

9(4. »K3 0^t7S v^WSco^T«§^iTU 



(6) #HB2 0 0 3-9 2 86 (P 2 0 0 3-9 2j 



T, ^K^fSIgil3 9t(i, SlJ)«3 0<7)xtftOftgftfi 
\%Z , ±Hm« 3 3,34 3 9 a fc . 

«jm*3 8^iiai-rs«jx»3 9 b t ^w$nt^ 

l> o ^fc , -TO^gg 3 9a, 39b li^g— ^tO^lftft 
l»3fc-f S^ii^K , -TO^gB 9 b tdtfjfrf SffiFJr 

^mmxhkv^, i^Tii, -fe5s-/^^jf3i , 3 

2tLn0mmXl OmmX2 0|!m«PZT^-b5 
577X^ftfflU tMg/13 9i:l/Cff##5~l Oju 

[0 0 3 1 ] 0 1 0 fcJRttSfu 

4 ffiFJtt'WttSf^W 1 3 iz «fc ->T 7"-* 1 0 c^iSgP 1 

H, £ i VW^iS 3 9b 3 8 t 

1 2 OftSfiffiliSS 1 2 a fc . 3$tt£fttf 1 3 #H 

i, WttSlWl 3£«%f»RM£7fJ£tl^ iFfR 
a, WttSftSl 3ttMfflMfcS;ftS. fM3 
O^HS^^LT, 1113 0^^1 OtlRWL 

Jta-cr 4 x^>y-% kxwm.m 1 3 lt t 

J;i^\ fM3 Ofc^PMSSfttf 1 3*^SLfc« 

JBt*«PK 3 0 £ ^r-X 1 0 tZW®lX i±M„ 
[0 0 32] 1 3 £i|{fc$tf£flL »*tt« 

n-rs i a tflinjgt^*t, 3 3 fcjfff 1 1 

^ftgtffgMgtfl 1 a, »«ffi3 8i:S^l 2»«g 

asu 1 2 a t 

fij 1 4 Iillft3 0 t ftgBif $!§|5 11a, 1 2 a fc m 

[0033] mmmmm 1 4 zms, mit^tztk. 
wmi±® 1 5 t>mmm 3 0 1 ^r-x 1 0 o^Mi! <o 
wrmzmmtu m^mmi±ztiz>. znt*. m 

9 fctftX o nr. 2^fIilgP 1 0 c , 1 0 e oflffljfc: 
JFM$ flfcS gP 1 0 h T"Wtt£fitW 1 5 ^Witft ^Jfl 
5 ^tt^ihW 1 5 ^'IM 10ai TiSM*> h 
z\ktf%\\ ^cotztb. HS30fc^l0t«f!l 

[0034] icomm&m^vM'm^wmx-n. m- 

11,1 2^tBif^3c#«jEE*EfUirrsc:fcT, WM 
fcffi^ , ftWifa k nSttfa k ifiWiHTfo ZSM^ 7 

&mm^i%\^7$v7xcDWMMimx%>o, m 



[00 3 5 ] ®2^M#JT"(±. ^-X02iMC 
-3&f^m.tftzbK m 1 2 t^t^r-^ 1 0 co ± 5 
4Ki5t^i5i 0 i ^ISitTt 
Wit 3 0 «04o<7)ft9l3&J^a5 1 0 i t;WttSf§W 1 
3tJ;-?TlS|jE$tL£ 0 ^^J;dtM»)«3 O^ftgPO 

^^^-r-s ^ 1 1 i 0 . ftffijf mmrif h z. t ^x 

imwLWi^^mhzbtfx^h. ts:n, m 
6 , m 1 2 AM 1 0 c , 1 0 e ^^mijtigitt 

til.^^rti^^l 0f&£Xfrmi 0h (09 

mm) z^mu-z. 

[0036] ^mmii±MmmBMtzmmZti& %><?>~? 
«^r< . *%m<nm^mwLL%\mmx^^mxfo 

£. M^H\ SiJ«3 0(i2if^J±€'fe7S -y^XJl^ 
»M Lfc i> COT* 3 JiiiUiOj±m-t 7 S -y 9 

^mmifzhcoxhx^\ ttz. mmui, 3oimu 
m , gum?) v ^-ftix fo-?xi>£\\ mi ^mmmmx 

^ ^7ffM»«^ ffiffl lt t, i v \ ±ienst 

^ ^4J¥M^€ST-S> -3 T t i v \ ±ISH*teJgJBT(± , m 

icommm mmmm) kLxmimmmi-vm 
iz<^m^mmitzf)\ n-mnm^xh&u, m 
1 cDimfticommzwtt. mmw.^A^muw&zm 

WtiizmftLtz^mzmh-?. WMM.<7M^h 2SO 

£mzm^xmmmzmttiixi>^\ ttz. mmmi 
mmcomm^^mz^^ ^-ttz^xhmi. tan^m 
mm^co^r-^ k , znimizmmzti&mk'cmis. 

%tifzi>(Mzmt>^\ 

[00 37] 

iwMcom^: vi±<7mmxmh^x o^z^ imhi 

asee^i: ^f^^m 1 commmxm&ttzm. mmmm 
wuzx-oxsmmmm^Mmk^mmmmmuk 
nmwmtzw&tzm. mmmmmum 1 mm 

McvmiftlX. fr^EXmfckftffl&ffi&kZte 

jzBffimz&mbxwfi. mik%tiz><vx\ mw\tm 
mmrmimmmim 1 ^mmmizx-yxmrn^ti. 

mmxfc^x&mfrtfmm-f. mmmmm^j< 

c\ktf%\\ tfz, mmo r )i^m^itLtz^'r-7^z 



(7) #HB2 0 0 3-9 2 86 (P 2 0 0 3-9 2 ; 



[0ffiO»5M] 

[Hi ] *^t«i>j±mM€^iif^m^misiffi 

[03] 02^A-A$I^j;|,^imffl0T-&l. o 
[ 04 ] 0 2 £7) B - BiM0T"& h . 

[ 0 5 ] 0 1 toj±msmm#«^^(-ffl^ j±m 
®ftsoiwi0T"i)i» o 

m^*s?ini0T'fci.o 

[ 0 7 ] 0 6 ^-tmsim^m^.m^Mmii i # 

SB 2 «fS#f rj£ Ud£SOTH0T-'fc h . 



[09] 07OD-DH|lrffi0T"l)l» o 

[Hio] me^mmm%nm^mmzm^M& 
mmwrncnmnm-zhh , 

[01 1 ] 01 ocDE-Emizx immmmThi a 
[01 2] tr-x<?>$mM<7>$mm?foz>. 

I, 3 0 UHfW 
1 0 ir-X 

1 0 g ^sgp 

II, 12 Sg^ 
11a, 12a flgpgm 

lib, 12b K%m mm 

13 m&zmt (mi<7>mM) 

1 4 WHttffi*^ 
15 SWlibtt 

20 mm 




(8) WH2 0 0 3-9 2 8 6 (P2 0 0 3-9 2E 



[06] [08] [012] 




(72)^h^ Eft, »S 

3*CSBfl^fflJ5Crff^*ZT@ 26^10^ 



(72)HHM ig# It- 
F 5D004 AA02 



